Alpha 1-adrenoceptor-mediated phosphoinositide breakdown and inotropic responses in diabetic hearts.
The mechanism(s) involved in diabetes-induced changes in the heart is still unclear, but one defect appears to occur in the alpha 1-adrenoceptor system. We evaluated the possibility that the changes in the inotropic responsiveness to alpha 1-adrenoceptor stimulation in streptozotocin-diabetic rat hearts may be linked to altered phosphoinositide turnover. Stimulation of alpha 1-adrenoceptor by norepinephrine (in the presence of propranolol) in right ventricles resulted in the formation of D-myo-inositol 1,4,5-trisphosphate [Ins(1,4,5)P3] [measured with an Ins(1,4,5)P3 protein binding assay kit] in a time- and concentration-dependent manner in both control and diabetic rats. The increase in Ins(1,4,5)P3 preceded the increase in the norepinephrine-mediated positive inotropic effect. Diabetic hearts showed a greater maximum inotropic response to norepinephrine stimulation and also had higher Ins(1,4,5)P3 levels. These observations suggest that the changes in Ins(1,4,5)P3 levels may be implicated in the increased inotropic responsiveness to alpha 1-adrenoceptor stimulation in diabetic hearts. Ca2+ overload, induced by Ins(1,4,5)P3, could further be involved in the development of diabetic cardiomyopathy.